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Introduction 
 
This aquatic plant management plan is developed for Cranberry Lake/Flowage for the 

management of aquatic plants with oversight by the Cranberry Lake/Flowage Association 

(CFLA).  Eurasian water milfoil (EWM) was discovered in Cranberry Lake in 2007.  Since 

then, herbicide treatments and hand-pulling have been implemented to reduce the spread 

of this invasive plant.  The development of this plan has been on-going during this time.  

This update will provide for an established plan for future management of AIS and 

prevention of new introductions of AIS, as well enhance education about the lake 

ecosystem. 

 

This plan will be effective from 2021 until 2026, at which time it should be reevaluated 

and/or adjusted to reflect effective and ineffective aspects and change those accordingly.  

The updated plan will begin in 2019-20.  A plant management committee was formed to 

evaluate data and the previous version of the Aquatic Plant Management Plan to evaluate 

and update this plan.  Those committee members were: 

 

Rick Maas-Cranberry Lake 

Dave Olson-Cranberry Lake 

Paul Seiferth-Cranberry Flowage 

Steve Schieffer-Cranberry Lake and Consultant 

 

The committee met four times.  First to evaluate plant community and past management of 

EWM, as well as review past goals.  The second, third and fourth meetings were to review 

and revise objectives and action items.   

 

In June 2007 for management purposes, it was determined that the Cranberry Lake 

Association would be separate from the Minong Flowage.  An agreement was approved by 

both the Cranberry Lake/Flowage Association and the Minong Flowage Association to use 

County Highway T as the defined boundary for management and designation of the 

Cranberry Lake/Flowage Association.  All waters north of this location would be managed 

by the Cranberry Lake/Flowage Association and all waters south by the Minong Flowage 

Association.  This created an issue with aquatic plant surveys, as the Cranberry Flowage has 

been historically included in the point intercept grid for the Minong Flowage.  As a result, 

the plant survey data from the Cranberry Flowage points within the Minong Flowage point 

grid was used in this plan. 
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Figure 1:  Aerial photo of Cranberry Lake and Flowage with location ending management area (County 
T) and location of public boat landing (red dot). 
 

 

In 2017, this plan was modified to meet grant application requirements.  This version 

(2020), represents a formal re-evaluation and is considered a complete update.  This plan 

was shared with the public for 60 days, opened for comments, and presented at the annual 

meeting. 

 

Throughout the year, the Cranberry Lake/Flowage Association held four plant 

management committee meetings.  In these meetings, management practice updates are 

provided to all attendees.  In addition, many members are on an email list and receive 

informational updates. 

 

A draft of this plan was shared with the Great Lakes Indian Fish and Wildlife Commission 

(GLIFWC) and received comments which were implemented into the plan.  It has also 

been shared with the Minong Flowage Association since these bodies are hydrologically 

connected via the Cranberry Flowage channel.  Also, the Wisconsin DNR regional lake 

manager was consulted in the development of this plan. 

 

No public survey has been completed to date.  

County Highway T 
Management Boundary 
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Lake Management Concerns 
 

In meetings with the plant committee and annual meeting comments, the major 

management concern is the EWM.  Since Cranberry Lake is a small, shallow lake with 

many areas conducive to EWM growth habitat, there is major concern of this AIS plant 

overtaking the native plant community in Cranberry Lake, adversely affecting the fisheries, 

recreation use, and lake aesthetics.  Another high concern is the length and effectiveness in 

maintaining reduction of the EWM with the travel of boats between Cranberry Lake and 

the Minong Flowage.  Furthermore, the financial burden of managing EWM is of high 

concern. 
 

The Cranberry Lake/Flowage Association also understands the importance of native 

aquatic plants.  They are interested in maintaining a highly diverse, healthy native plant 

community. 

 

The following lake health management goals were established reflecting these concerns: 

 

1. Protect native plant community and fish habitat. 
 

2. Limit Eurasian watermilfoil coverage and reduce its impact on the ecosystem. 
 

3. Prevent introduction of other invasive species. 
 

4. Maintain and enhance native shoreline community. 
 

5. Educate citizens about importance of aquatic plants and lake ecology. 
 

6. Continue to establish funding mechanisms. 
 

Functions and Values of Native Aquatic Plants 
 

Naturally occurring native plants are extremely beneficial to the lake and play a vital role in 

the lake ecosystem. They provide a diversity of habitats, help maintain water quality, sustain 

fish populations, and support common lakeshore wildlife such as loons and frogs.  

Aquatic plants are generally divided into broad categories:  Emergent, free floating, floating-

leaf, and submersed.  Emergent plants, such as cattails, have leaves that stick up above the 

water surface.  Free-floating plants, such as duckweed, float freely on the water surface.  

Water lily is an example of floating leaf plants (its leaves float on the water surface) but are 

attached to the bottom via a leaf petiole.  Submersed (submergent) plants exist totally 

submersed in the water.  They may reach the surface, but the leaves do not stick above the 

water surface.  Pondweed and milfoils are examples of submergent plants. 

  

Water Quality/Watershed 

Aquatic plants can improve water quality by absorbing phosphorus, nitrogen, and other 

nutrients from the water that could otherwise fuel nuisance algal growth. Some plants can 

even filter and break down pollutants. Plant roots and underground stems help to prevent 
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re-suspension of sediments from the lake bottom. Stands of emergent plants (whose stems 

protrude above the water surface) and floating plants help to blunt wave action and prevent 

erosion of the shoreline. Poor water clarity can restrict aquatic plant growth by limited light 

penetration. 

 

Shallow lakes typically have two alternative stable statesñphytoplankton (algae)-dominated 

or macrophyte (plant)-dominated (Newton and Jarrell, 1999). In moderate densities, 

macrophytes are beneficial in these lakes. Macrophytes keep sediment from being 

resuspended by the wind and therefore help keep the water less turbid. Macrophytes also 

provide a place for attached algae to grow and remove phosphorus from the water column. 

If the macrophytes are removed or if external phosphorus inputs increase, the lake can 

shift from a macrophyte-dominated state to an algal-dominated state. Once a lake is in the 

algae-dominated state, macrophytes have a difficult time re-establishing themselves, because 

algae reduce the penetration of light. Of these two conditions, it is commonly believed that 

the macrophyte-dominated state, which is present in Cranberry Lake (although moderate 

in amount), is more desirable for human and biological use than the algal-dominated state 

(Newton and Jarrell, 1999).   

 

Cranberry Lake is contained in the Totagatic watershed as it flows into the Minong 

Flowage.  Only a small portion of this watershed flows into Cranberry Lake as it is at the 

northern region of this southern flowing watershed.  There is one tributary that feeds 

Cranberry Lake known as Cranberry Springs.  As the name implies, this tributary originates 

from a series of springs found in a wetland area just to the north and west of the lake.  The 

main land use around Cranberry Lake is wooded and wetland.  Depending on the 

nutrients that naturally occur in Cranberry Springs, the most likely human activity that leads 

to nutrient loading is development on the lake.   

 

The flowage portion of Cranberry Lake occurs between Cranberry Lake and the Minong 

Flowage.  Its water enters from a net flow from Cranberry Lake and the surrounding 

watershed which is largely forested with limited development.  As a result, the nutrient 

loading is most likely due to natural occurrences. 

 

Historically, Cranberry Lake nutrient loading has never been analyzed.  The majority of 

the nutrients presumably come from Cranberry Springs and the residential development 

immediately on the lake.  Since nearly the entire immediate water shed is forested and 

wetlands, this loading most likely is not large in mass of phosphorus or nitrogen.  The total 

phosphorus measurements support this speculation. 

 

There are approximately 80 permanent structures on Cranberry Lake/Flowage.  Most of 

these are part-time residents.  The age of septic systems and their sizes is unknown.  There 

is one large campground on the northwest end of Cranberry Lake and another on the 

south end  of Cranberry Lake.  A third campground is located between Cranberry Lake 

and Crystal Lake.  These campgrounds should have private septic systems that are 

designed to accommodate the input from campers. 
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Fishing 

Habitat created by aquatic plants provides food and shelter for both young and adult fish. 

Invertebrates living on or beneath plants are a primary food source for many species of 

fish. Other fish, such as bluegills, graze directly on the plants themselves. Plant beds in 

shallow water provide important spawning habitat for many fish species. 

 

Waterfowl 

Plants offer food, shelter, and nesting material for waterfowl. Birds eat both the 

invertebrates that live on plants and the plants themselves.
1

 

 

Protection against Invasive Species 

Non-native invasive aquatic species threaten native plants in Northern Wisconsin. The 

most common are Eurasian water milfoil (EWM) and curly leaf pondweed (CLP). These 

species are described as opportunistic invaders meaning  they take over openings in the 

lake bottom where native plants have been removed.  Without competition from other 

plants, these invasive species may successfully become established and spread in the lake. 

This concept of opportunistic invasion can also be observed on land in areas where bare 

soil is quickly taken over by weeds.  
 

Removal of native vegetation not only diminishes the natural qualities of a lake, but also 

increases the risk of non-native species invasion and establishment.  The presence of 

invasive species can change many of the natural features of a lake and often leads to 

expensive annual control plans. Allowing native plants to grow may not guarantee 

protection against invasive plants, but it can discourage their establishment. Native plants 

may cause localized concerns to some users, but as a natural feature of lakes, they generally 

do not cause harm.
2

  
 

Lake Information 
(Note: The most recent data available for fisheries is 2002.  As a result, the data used in this section is limited 

and needs updating from the WI DNR). 

 
General characteristics 

Cranberry Lake (Douglas County Wisconsin) is a 169-acre drainage lake, with one inlet 

(Cranberry Springs Creek), which is a cold-water stream, and drains via a òflowageó to the 

Minong Flowage.  This flowage is referred to as the Cranberry Flowage but is technically 

part of the Minong Flowage.  Cranberry Lake has a maximum depth of 19 feet and mean 

depth of 11 feet.  The dominant substrate is comprised of 95% sand and 5% muck.  The 

trophic state for Cranberry Lake is designated as mesotrophic by the Wisconsin DNR. 

 

 

 

 

 
1 Above paragraphs summarized from Through the Looking Glass. Borman et al. 1997. 
2 Aquatic Plant Management Strategy. DNR Northern Region. Summer 2007. 
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Fisheries 

 

Note: The data available for Cranberry Lake fisheries is limited.  This is due to the 

limited surveys that have been conducted by the Wisconsin DNR on Cranberry Lake.  

This section reflects the most recent data made available from the Wisconsin DNR. 

 
Cranberry Lake is listed to contain panfish (bluegill, pumpkin seed and black crappie), 

largemouth bass, northern pike, and walleye.  All of these fish are quite common in the 

lake with the exception of walleye.  

Considering fisheries is imperative in plant management, as they rely heavily on plants for 

recruitment and rearing of young fish as well as feeding areas.  The following table outlines 

spawning needs for the fish in the lake to consider if an early spring herbicide treatment (or 

some other management tool) is utilized. 

 

 
 

Fish Species  Spawning Temp. 
(Degrees F) 

Spawning Substrate / 
Location 

Comments 

Northern Pike Upper 30s ς mid 40s 
(right after ice-out) 

Emergent vegetation 6-
10 inches of water 

Eggs are broadcast 

Walleye Low to upper 40s ς 
(about one week after 
ice-out) 

Rocky shorelines with 
rubble/gravel 0.5 ς 3 
feet of water 

Eggs are broadcast 

Black Crappie Upper 50s to lower 60s Nests are built in 1-6 
feet of water. 

Nest builders 

Largemouth Bass 
Bluegills 

Mid 60s to lower 70s Nests are built in water 
less than 3 feet deep. 

Nest builders 

Table 1: Summary of game fish species spawning behavior (those present in Cranberry Lake/Flowage). 
 
 

In a 2002 fish survey conducted by the Wisconsin DNR (using electrofishing and fyke nets) 

produced the following results
3

: 

 

 

 

 

 

 

 

 

 

 
 

 
3 Data provided by the Wisconsin DNR through Scott Toshner, Wisconsin DNR Fish Biologist, 2012.  This is 
the most recent data available. 
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 Summary of Combined Gamefish and Panfish Totals Collected during 2002 Spring Electrofishing Events on April 
24th and May 30th. 

Species # Caught  Mean Size (In.) Size Range (In.) # җ14 inches # җ 18 inches 

Walleye 13 17.6 14.4 ς 21.6 13 5 

Largemouth Bass 88 12.1 5.2 ς 18.7 26 4 

Smallmouth Bass 1 3.8 3.8 0 0 

Species # Caught Mean Size (In.) Size Range (In.) # җ 26 inches # җ 34 inches 

Northern Pike 14 16.0 9.6 ς 20.7 0 0 

Species # Caught Mean Size (In.) Size Range (In.) # җ 7 inches # җ 10 inches 

Bluegill 797 5.1 1.2 ς 8.5 26 0 

Yellow Perch 61 2.6 2.2 ς 5.2 0 0 

Pumpkinseed 29 5.9 3.3 ς 7.3 3 0 

Black Crappie 22 7.4 3.7 ς 10.1 10 1 

Rock Bass 24 8.2 2.9 ς 11.1 16 9 

Table 2:  Wisconsin DNR fish survey results, 2002. 
 

In addition to the species listed in the table, the following species were also sampled in the 

survey:  thirty-two spottail shiners, thirteen white suckers, twelve yellow bullheads, nine 

bluntnose minnows, eight central mudminnows, four bowfin (dogfish), three brook 

silversides, black bullheads, and golden shiners each, and one shorthead redhorse, 

common shiner, blacknose shiner, and native lamprey species each. 

 

The results of the survey have led the Wisconsin DNR to manage the fisheries in 

Cranberry Lake for largemouth bass, panfish, and northern pike.  The following statement 

is taken directly from the survey summary: 

 

Analyses of data collected from baseline monitoring surveys conducted in 2002 appear to 
warrant the continued approach of managing Cranberry Lake for largemouth bass, 
northern pike, and panfish species.  Habitat types available are also more conducive for 
reproduction in these fish species, whereas walleye spawning areas are generally considered 
poor in Cranberry Lake.  Good water quality and healthy macrophyte and 
macroinvertebrate communities provide quality living space, young-of-year habitat, and 
food items for fish, as well as other animals found within the Cranberry Lake ecosystem.  
Current daily bag limits for northern pike are five/day, with no minimum size limit; bag 
limits for bass species are five in total/day, with a minimum size of 14 inches; limits for 
walleye include any length may be kept, but only one may be over 14ó ð 3/day bag limit 
and bag limits for panfish is twenty-five in total, with no size restrictions.  
 

This analysis also advocated to protect vital habitat in and around the lake.  These include 

but are not limited to development of native shoreline buffers to reduce erosion, 

sedimentation and nutrient loading, leaving large woody debris in the lake as it provides 

important habitat, and taking precaution with any future human development. 

 

Since the native beds are considered moderate, maintaining a healthy native plant 

community is important.  Many goals put forth in this plan (found later in the management 

section) should reflect the needs of the Cranberry Lake fishery.  This includes native plant 
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preservation, careful control of AIS such as EWM, and reduction of nutrient loading and 

sedimentation through shoreline restoration. 

 

When treating plants with herbicides, fish may be negatively impacted as fish and their eggs 

may be susceptible to the herbicides.  A recent study found that formulations of the 

herbicide 2,4-D had different toxicological profiles than pure 2,4-D in fathead minnows.  

These included depressed male tubercles, depressed egg cell maturation in females and 

decreased larval survival.  The authors suggest that based upon their findings, use of 2,4-D 

formulations in lakes should maybe be reconsidered.(DeQuattro  and Karasov, 2015).   

 

Two species of fish could potentially have newly distributed eggs during an early season 

herbicide treatment (northern pike and black crappie).  One treatment to eradicate AIS, 

such as EWM, could be justified even if it reduced fish recruitment for that year.  

However, a series of annual treatments could have a serious impact on fish populations 

even if it caused only a partial loss of each yearõs hatch.  As a result, herbicide use must be 

used with caution and to a limited extent in spawning areas and annual dosing of herbicide 

such as 2,4-D may not be desirable based on potential impact on fish. 

 
 

Rare, Endangered, or Protected Species Habitat 

Cranberry Lake/Flowage is located in the town of Wascott (T43N, R13W) in section 25.  

Natural Heritage Inventory records are provided to the public by town and range rather 

than section, so there is no indication if the incidences of these species occur in and 

immediately surrounding Cranberry Lake.
4

   

 

Species listed in the Town of Wascott (T43N, R13W): 

 

Alasmidonta marginata Elktoe SC/P Mussel 

Canis lupus Gray Wolf SC Mammal 

Cyclonaias tuberculata Purple Wartyback END Mussel 

Emydoidea blandingii Blanding's Turtle THR Turtle 

Etheostoma microperca Least Darter SC Fish 

Haliaeetus leucocephalus Bald Eagle SC/P Bird 

Littorella uniflora var.americana American Shoreweed SC  Plant 

Moxostoma valenciennesi Greater Redhorse THR Fish 

Oeneis chryxus Chryxus Arctic SC Butterfly 

Oporornis agilis Connecticut Warbler SC Bird 

 

Note:  SC=species of special concern; THR=threatened; END=endangered 

 

The proposed actions within the plan are not anticipated to affect native plants and wildlife 

including the natural heritage species listed above.  

 

 
4 Natural Heritage data for Wisconsin is found at http:/ /dnr.w i.gov/org/ land/er/nhi . (data current 
as of 11/04/ 11) 

http://dnr.wi.gov/org/land/er/nhi
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No sensitive area survey has been conducted on Cranberry Lake, therefore there are no 

mapped sensitive areas to consider based upon such survey.  Cranberry Lake has locations 

throughout the lake that contain important aquatic plants and habitats for organisms.  The 

Cranberry Flowage has many sensitive plants and caution should be used in managing 

plants in these areas. 

 

Plant Community-Cranberry Lake 
 
The plant community was evaluated in July/August 2019 using the point intercept method 

as directed by the Wisconsin DNR.  The most recent survey prior to this was 2007.  The 

survey was used to update the frequency, distribution, and potential bed formation of 

native and non-native plant species.  It was also used to compare to previous surveys in 

order to evaluate changes occurring in the plant community especially as it relates to 

management practices such as mitigation of AIS. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
      

 

 

                              

 

 

 

                             Figure 2: Sample grid for point intercept survey, Cranberry Lake. 
 

 

The point intercept aquatic macrophyte survey reflects a healthy and diverse native plant 

community.  The species richness was 31 native species sampled on the rake (32 total 
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species including one non-native, invasive species).  There was one additional species that 

was viewed only (not sampled on rake) for a total of 33 species sampled or viewed.  The 

Simpsonõs diversity index indicates relatively high diversity, indicating an 88% probability of 

any two samples being different species. 

 
Total sample points in full lake sample grid 300 

Total number of sites with vegetation 152 

Total number of sites shallower than maximum depth of plants 196 

Frequency of occurrence at sites shallower than maximum depth of plants 77.55% 

Frequency of occurrence of entire lake 50.7% 

Simpson Diversity Index 0.88 

Maximum depth of plants (feet)  16.70 

Mean depth of plants (feet) 4.7 

Average number of all species per site (shallower than max depth) 1.83 

Average number of all species per site (veg. sites only) 2.36 

Average number of native species per site (shallower than max depth) 1.77 

Average number of native species per site (veg. sites only) 2.30 

Species Richness  32 

Species Richness (including visuals) 33 

Table 3: Summary of full lake macrophyte survey statistics-2019. 
 

Greatest depth with plants growing was 16.7 feet and a mean depth of 4.7 feet.  The 

coverage of plants is moderate, with 77.55% of the littoral zone defined by depth of plants 

had vegetation.  In the entire lake, 50.7% of the lake had plants growing (at sample points 

within grid).  The depth of plants indicates the light penetration is moderate due to average 

water clarity leading to plants growing at the depths observed. 

 

 
                    Figure 3:  Depth analysis graph for plants growing in Cranberry Lake, 2019. 
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                                    Figure 4:  Total rake fullness in Cranberry Lake at each sample site.  This 
                                                                  shows the locations plants were sampled as well as the density.  
                                                                  White shows no plants sampled.  Green is least dense, yellow 
                                                                  medium density and red the densest with plants. 
 
 

Species FOO 

Vegetated 

Littoral  

FOO 

Littoral 

Depth 

Relative 

Freq. 

Number 

Sampled 

Mean 

Density 

Number 

viewed 

Potamogeton robbinsii , Fern pondweed 65.79 51.02 27.86 100 1.5 
 

Potamogeton amplifolius, Large-leaf pondweed 28.95 22.45 12.26 44 1.2 
 

Vallisneria americana, Wild celery 23.03 17.86 9.75 35 1.0 
 

Ceratophyllum demersum, Coontail 18.42 14.29 7.80 28 1.1 
 

Nitella sp., Nitella 15.79 12.24 6.69 24 1.0 
 

Elodea nuttall ii , Slender waterweed 13.16 10.20 5.57 20 1.2 
 

Najas flexilis, Slender naiad 13.16 10.20 5.57 20 1.0 
 

Chara sp., Muskgrasses 11.84 9.18 5.01 18 1.2 
 

Filamentous algae 10.53 8.16 
 

16 1.0 
 

Nuphar variegata, Spatterdock 9.87 7.65 4.18 15 1.0 
 

Myriophyllum spicatum,Eurasian water milfoil 7.89 6.12 3.34 12 1.2 
 

Elodea canadensis, Common waterweed 3.95 3.06 1.67 6 1.0 
 

Potamogeton friesii, Fries' pondweed 3.29 2.55 1.39 5 1.0 
 

Potamogeton pusillus, Small pondweed 3.29 2.55 1.39 5 1.2 
 

Myriophyllum sibiricum, Northern water-milfoil  2.63 2.04 1.11 4 1.0 
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Species FOO 

Vegetated 

Littoral  

FOO 

Littoral 

Depth 

Relative 

Freq. 

Number 

Sampled 

Mean 

Density 

Number 

viewed 

Potamogeton richardsonii, Clasping-leaf 

pondweed 

1.97 1.53 0.84 3 1.0 
 

Utricularia vulgaris, Common bladderwort 1.97 1.53 0.84 3 1.0 
 

Eleocharis acicularis, Needle spikerush 1.32 1.02 0.56 2 1.0 
 

Polygonum amphibium, Water smartweed 1.32 1.02 0.56 2 1.0 
 

Potamogeton praelongus, White-stem pondweed 1.32 1.02 0.56 2 1.0 
 

Juncus pelocarpus f. submersus, Brown-fruited 

rush 

1.32 1.02 0.56 2 1.0 
 

Bidens beckii, Water marigold 0.66 0.51 0.28 1 2.0 
 

Brasenia schreberi, watershield 0.55 0.51 0.28 1 1.0  

Isoetes echinospora, Spiny spored-quillwort 0.66 0.51 0.28 1 1.0 
 

Nymphaea odorata, White water lily 0.66 0.51 0.28 1 1.0 
 

Potamogeton epihydrus, Ribbon-leaf pondweed 0.66 0.51 0.28 1 1.0 
 

Potamogeton gramineus, Variable pondweed 0.66 0.51 0.28 1 1.0 1 

Potamogeton illinoensis, Illinois pondweed 0.66 0.51 0.28 1 1.0 
 

Potamogeton vaseyi, Vasey's pondweed 0.66 0.51 0.28 1 1.0 1 

Potamogeton zosteriformis, Flat-stem pondweed 0.66 0.51 0.28 1 1.0 
 

Sagittaria cristata, Crested arrowhead 0.66 0.51 0.28 1 1.0 
 

Sagittaria rigida, sessile fruited arrowhead 0.66 0.51 0.28 1 1.0 
 

Sparganium angustifolium, Narrow-leaved bur-

reed 

0.66 0.51 0.28 1 1.0 
 

Aquatic moss 0.66 0.51 
 

1 3.0 
 

Elatine minima, Waterwort 
     

1 

Table 4:  Species richness with frequency of occurrence and rake fullness data-2019. 
 
 

The relative frequency resulted in Potamogeton robbinsii (fern pondweed) was the most 

common plant sampled on the rake (27.86%).  This was followed by Potamogeton 

amplifolius (large-leaf pondweed, 12.26%) and Vallisneria americana (wild celery, 9.75%) 

respectively.  All three of these aquatic plants are common native species found in 

Wisconsin lakes.  The plants serve important roles in the lake ecosystem including key 

habitat for invertebrates and fish. 
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Figure 5: Distribution maps of three most common native plants 
sampled.  Left to right, fern pondweed, large-leaf pondweed, 
and wild celery. 

 

 

Invasive species 

There was one invasive species sampled in Cranberry Lake, Myriophyllum spicatum 

(Eurasian watermilfoil-EWM).  This plant was discovered in Cranberry Lake more than 

ten years ago and has been managed by use of herbicide.  The frequency of EWM has 

increased since 2007.  Figure 6 shows the distribution maps of EWM in 2007 (prior plant 

survey year) and 2019.  In 2007, the frequency of occurrence (FOO) for EWM was 1.9%.  

In 2019, the EWM FOO was 7.89%.  Treatment of EWM with herbicide occurred prior 

to the point intercept survey taking place in 2019. 
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Figure 6: EWM distribution and density in 2007 and 2019. 
 

 

Bed mapping was completed for EWM in August 2019.  Figure 7 shows the bed, which 

covers 2.36 acres, that was delineated in Cranberry Lake. 
 

 

 

 
                                    Figure 7: Bed map of EWM in Cranberry Lake, August 2019. 

 

 
 

 

 

 

 

 

 

 

Density: 

       Rake fullness of ñ1ò 

       Rake fullness of ñ2ò 
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Species of special concern 

Special concern species are suspected, but not yet proved, to have some problem of 

abundance or distribution. The main purpose of this category is to focus attention on 

certain species before they become threatened or endangered. 

Cranberry Lake had two species of special concern observed or sampled.  Potamogeton 
vaseyi (Vaseyõs pondweed) was sampled in one location and viewed in a second location.  

Najas gracillima (northern naiad), was observed in boat survey.  Table 5 lists the species 

with frequency.  
  

 

Species of special concern Frequency of 

occurrence 

Mean 

fullness 

Najas gracillima-northern naiad Only observed 

in boat survey 

n/a 

Potamogeton vaseyi-Vaseyôs 

pondweed 

0.66 1.0 

                             Table 5: Species of special concern in Cranberry Lake, 2019. 
 

 

 

Floristic quality index 

The floristic quality index (FQI) for Cranberry Lake in 2019 resulted all FQI parameters 

being significantly higher than the eco-region median values.  The mean conservatism 

indicates the susceptibility of plants to habitat changes.  This value was 6.77 vs 5.6 for the 

eco-region median.  The overall FQI was 37.06 for Cranberry Lake as compared to 20.7 

for the eco-region median.  The FQI for Cranberry Lake shows the plant community has 

several sensitive plants and indicates the habitat in the lake has not changed immensely due 

to human activity.  Table 4 summarizes the FQI data. 
 

FQI  Parameter Cranberry  Lake 

2019 

Eco-region 

median 

Mean conservatism 6.7 5.6 

Number of species in FQI 30 14 

FQI 36.7 20.9 

                Table 6: Floristic quality index information for Cranberry Lake, 2019 and eco-region median. 
 

 

Comparison of 2007 and 2019 surveys-Cranberry Lake 

An important aspect of conducting periodic plant surveys on lakes is to compare the results 

to evaluate changes that may be occurring in the ecosystem.  Table 5 outlines some 

comparison statistics between 2007 and 2019 surveys. 

In terms of diversity, the two surveys reflect nearly identical results.  The species richness 

differs by only one species and the Simpsonõs diversity indexes are different by 0.01.  The 

FQI and mean conservatism values are nearly the same.  The coverage changed by only 

five sample points. These parameters show minimal change to the plant community over 

the last 12 years in relationship to plant diversity.  
 

 

 

 



 20 
Cranberry Lake Aquatic Plant Management Plan-2020 

 

 

Comparison parameter 2007 2019 
Species richness 33 32 

Simpsonôs diversity index 0.89 0.88 

Mean conservatism 7.0 6.7 

FQI 37.7 36.7 

Maximum depth of plant growth 16.0 16.7 

Points with plants 157* 152* 

*decrease not significant (p=0.68) 

                   Table 7: Comparison of various parameters from full lake surveys 2007 and 2019. 
 

To evaluate changes in individual species in Cranberry Lake, the FOO is analyzed using a 

chi-square statistical analysis.  There are various sources for the frequency of occurrence 

change.  Those possible sources are as follows: 

 

1.  Management practices such as herbicide treatments could cause reductions.  Typically, 

if herbicide treatments of invasive species are utilized, a pretreatment and post-treatment 

analysis is conducted in those specific areas.  To determine if this is a cause of a reduction 

in the full lake survey, the treatment areas would need to be evaluated using the point-

intercept sample grid.  Furthermore, if herbicide reduces the native species, the type and 

concentration of the herbicide is what will determine this reduction.  A single species 

reduction is unlikely, so presumably, multiple species would be affected. 

 

2.  Sample variation could also occur.  The sample grid is entered into a GPS unit.  The 

GPS allows the surveyor to get close to the same sample point each time, but there is a 

possible error of 20 feet or more (the arrow icon is 16 feet in real space).  Since the 

distribution of various plants is not typically uniform but usually clumped, sampling 

variation could result in that plant not being sampled in a particular survey.  Plants with low 

frequency could give significantly different values with surveys conducted within the same 

year. 

 

3.  Each year, the timing for aquatic plants coming out of dormancy can vary widely.  A late 

or early ice-out may affect the size of plants during a survey from one year to the next.  For 

example, a lake with a high density of a plant one year could have a low density another 

year.  The type of plant reproduction can affect this immensely.  If the plant grows from 

seed or a rhizome each year, the timing can be paramount as to the frequency and density 

are shown in a survey. 

 

4.  Identification differences could lead to frequency changes.  The small pond weeds such 

as Potamogeton pusillus, Potamogeton foliosus, Potamogeton friesii, and Potamogeton 

strictifolious can easily be mistaken for one plant or another.  Evaluating the overall 

frequency of all of the small pondweeds to determine if a true reduction has occurred may 

be the best approach.  All small pondweeds collected were magnified and closely 

scrutinized in the 2017 survey. 

 

5.  Habitat changes and plant dominance changes can lead to plant declines.  If an area 

received a large amount of sediment from human activity, the plant community may 
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respond though unlikely within 5-7 years.  If  a plant emerges more dominant over time, 

that plant may reduce another plantõs frequency and /or density. 

 

6. Large plant coverage reduction that is not species specific can occur from an 

infestation in the non-native rusty crayfish or common carp. 

 

Management of Eurasian watermilfoil has been taking place for many years, so any 

reduction in frequency could be due to herbicide use.  There is no conclusive evidence 

that herbicide is the only source of any reductions, also considering there were numerous 

frequency increases as well.   

The chi-square analysis resulted in showing a statistically significant reduction in 10 native 

plant species.  Three of these species had relatively high FOO in 2007 and much lower 

FOO in 2019 which could be of concern.  The other species had more subtle changes or 

were low frequency in 2007. Table 8 lists the species with significant decreases in FOO. 

The largest change was Elodea sp. having a significant reduction.  Myriophyllum sibiricum 
(northern watermilfoil) also had a significant decrease.  Both of these plants decreased after 

the herbicide treatment in 2019 in the treatment beds.  The reduction of these populations 

in the whole lake from herbicide is unlikely,  but is possible.  Northern watermilfoil is 

closely related to the AIS Eurasian watermilfoil and is susceptible to the same herbicides, 

so its decrease is of concern. 
 

 

Species with significant 

reduction 

FOO 

2007 

FOO 2019 Significance 

Ceratophyllum demersum 35.7 18.4 P=0.0007 

Elodea sp. 70.1 17.1 P=6.9X10-21 

Vallisneria americana 36.3 23.0 P=0.01 

Myriophyllum sibiricum 19.7 2.6 P=2.1X10-6 

Potamogeton zosteriformis 7.0 0.7 P=0.004 

Bidens beckii 9.6 0.7 P=0.0004 

Heteranthera dubia 4.4 0.0 P=0.008 

Potamogeton illinoensis 5.7 0.7 P=0.01 

Brasenia schreberi  2.5 0.0 P=0.05 

Potamogeton strictifolius 3.2 0.0 P=0.03 

Table 8:  Native species with statistically significant reduction from 2007 to 2019 (from chi-square 
analysis). 
 

Figure 8 shows the distribution of Elodea sp. (E. canadensis and E. nutalli combined).  The 

coverage in 2007 was widespread in the lake.  In 2019, the coverage of these plants was 

much smaller, with most change appearing to be in the north end of the lake. 
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                                   Figure 8: Distribution of Elodea sp. In 2007 (left) and 2019 (right) to show the 
                                                               difference in coverage. 

 
There were increases in three native species from 2007 to 2019.  All three had a small 

FOO in 2007 that increased to FOOõs between 10% and 20% (in 2019? Is that when the 

increase occurred?).  There was also a statistically significant increase in the AIS Eurasian 

watermilfoil from and FOO of 1.9% (in 2007) to 7.9% (in 2019).  Table 9 summarizes the 

significant increased species. 
 

 

 
Species with significant 

increase 

FOO 

2007 

FOO 2019 Significance 

Nitella sp. 3.2 15.79 P=0.0001 

Najas flexilis 5.7 13.2 P=0.025 

Chara sp. 5.1 11.8 P=0.03 

Myriophyllum spicatum 

(AIS) 

1.9 7.9 P=0.014 

       Table 9:  Plant species with statistically significant increase between 2007 and 2019. 

 

 

Discussion 

The 2019 aquatic macrophyte survey reflects a moderately diverse plant community with a 

high floristic quality index.  These data indicate that the aquatic plant community in 

Cranberry Lake appears healthy.  This plant community is paramount to the overall lake 

ecosystem and therefore important to manage Cranberry Lake to maintain a healthy, native 

plant community. 

The comparison of the 2007 and 2019 survey data using chi-square analysis revealed a 

statistically significant decrease in the frequency of occurrence of 10 native plant species.  

This is approximately 1/3 of the species sampled in Cranberry Lake.  The cause of this 

decrease is unknown, but since management of EWM using herbicides has been utilized 

on a near annual basis, considering herbicide as a possible contributor to native plant 

reductions needs to occur.  Native plants are known to compete with AIS, such as EWM, 

reducing their coverage and spread.  The objective for the Cranberry Lake/Flowage 

Association in managing EWM is therefore to balance using integrated management to 

minimize EWM while also facilitating the continued health of the native plant 
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communities.  Broad spectrum herbicide such as diquat (which has been used in 

Cranberry Lake) will reduce any actively growing plant and, in theory, will have a greater 

impact than herbicide that target certain types of plants. 

 

Plant Community-Cranberry Flowage5  

 

 

The sample grid for the Cranberry Flowage is contained within the Minong Flowage Plant 

survey.  However, the Cranberry Flowage is customarily managed by the Cranberry Lake 

Association, and  historically, the survey in the Cranberry Flowage has been completed by 

the Minong Flowage Association.  For this plan, the sample points from the DNR plant 

survey grid were isolated so that in future surveys, the Cranberry Flowage can be separated 

from the Minong Flowage. 

 

The most recent Cranberry Flowage data collection was in 2018  The following is a 

summary of the 2018 data (Minong Flowage with the Cranberry Flowage sample points 

isolated. 

 

 

 
Figure 9:  Point intercept grid for aquatic plant survey-Cranberry flowage up to management boundary. 

 

 

The plant community in the Cranberry flowage is extensive.  All but one sampling site had 

plants present which reflected in 98% coverage of the area with plants.  All depths are 

shallower than the deepest plants were sampled (8 feet).   

 

 

 

 

 

 
5 The Cranberry Flowage survey points are part of the Minong Flowage point grid so these data were extracted 
from the most recent survey conducted on the Minong Flowage by Endangered Resource Services, LLC.  This 
survey will be updated in 2020. 


